Aims: After the first acute alcoholic pancreatitis (AAP), active repeated brief interventions (BIs) have been shown to protect against recurrent acute pancreatitis (RAP). However, in daily hospital practice the treatment of alcohol problems varies. Our aim was to study BIs performed in the clinic during AAP and whether this prevents from future RAP episodes. Methods: Data on all patients discharged between 10/2010 and 10/2012 with acute pancreatitis as the primary diagnosis were obtained from the hospital database. Patients with the first attack of AAP were included in the study. Documented BIs during hospitalization for AAP and RAP and the development of RAP and chronic pancreatitis during median (range) follow-up of 4.2 (0.2-6.1) years were analyzed. Patients were also contacted with a mailed questionnaire. Results: A total of 74 patients with first AAP during the study period were included. Of these, 32% developed RAP during follow-up. Of the patients, 72% received a documented BI during initial hospitalization, with no difference between patients who later did or did not develop RAP (71 vs. 72%; ns). Younger age (OR = 0.96, 95% CI = 0.92-1.00) and higher AUDIT points (P = 0.044; OR = 5.6; 95% CI = 1.02-30.9 for ≥20 AUDIT points) were associated with RAP. AUDIT test had 70% sensitivity and 71% specificity at a cut-off value of 20 points for predicting RAP. Conclusions: Only 72% of the patients received a documented BI during the initial hospitalization for AAP. The in-hospital BI as such did not prevent the development of RAP. Young patients with AUDIT points ≥20 are especially at high risk for developing RAP and should be included in a more intense follow-up care program to maximize prevention. Short summary: During hospitalization for acute alcoholic pancreatitis (AAP), one third of the patients did not receive brief interventions (BIs). The in-hospital BI by itself was not sufficient enough to prevent disease recurrence in follow-up of 4 years. Young age and higher AUDIT-points were significant risk factors for recurrent attacks of AAP.
INTRODUCTION
Acute alcoholic pancreatitis (AAP) progresses to recurrent acute pancreatitis (RAP) in 33-48% of patients (Appelros and Borgström, 1999; Pelli et al., 2000; Gullo et al., 2002a Gullo et al., , 2002b Gislason et al., 2004; Lund et al., 2006; Lankisch et al., 2009; Takeyama, 2009; Yadav et al., 2012) and RAP predisposes to chronic pancreatitis (CP) and pancreatic dysfunction (Lankisch et al., 2009; Nikkola et al., 2017) . Abstinence from alcohol after first AAP protects against RAP even in long-term follow-up, but is infrequently achieved (Nikkola et al., 2013) . There are numerous guidelines on the treatment of pancreatitis, but none include specific recommendations for treating the problem itself: heavy alcohol consumption and alcohol dependency. In Finland a randomized prospective study showed that repeated brief interventions at 6-month intervals reduced the recurrence of AAP by 50% in 2-year follow-up compared to a single intervention during hospitalization (Nordback et al., 2009) .
Treating patients with alcohol-related illnesses can be frustrating. Still, most (96%) patients who have recovered from AAP are willing to stop or moderate their drinking and about 40% of them succeed (Lappalainen-Lehto et al., 2013) .
Brief interventions (BIs) seem to reduce patients' alcohol consumption in both hospital and general practice settings (Kaner et al., 2007; McQueen et al., 2011) .
Our aim was to study number of BIs AAP patients receive during their first hospitalization and during subsequent hospitalizations for RAP. We aimed to study if BIs reduce the development of RAP and how potential RAP patients could be identified early and guided to appropriate follow-up care.
MATERIALS AND METHODS
This study was conducted in southern Finland in Pirkanmaa Hospital District (over 520,000 inhabitants). All ICD-10 codes for acute pancreatitis (AP) (K85) from 2 years (October 25th 2010 to October 25th 2012) were obtained from hospital registry databases and etiologies of pancreatitis were assessed. Patients suffering their first attack of AAP during the study period and discharged from hospital were included in the study. Hospital records were analyzed to study the development of RAP and CP. We excluded from the study those patients who had been operated on in the course of their first AAP and also those transferred to other hospitals or facilities for treatment or aftercare (and hence unable to receive BIs in the study hospital). Most patients were treated in Tampere University Hospital, a tertiary referral center, but the hospital district also included two smaller area hospitals (Vammala and Valkeakoski hospitals).
Diagnosis of AP and RAP was confirmed when the patient had at least two of the three following features: (a) typical pain associated with AP, (b) serum lipase or amylase levels three times above the normal range and (c) typical imaging findings associated with AP in abdominal imaging (contrast enhanced computed tomography (CECT), magnetic resonance imaging (MRI) or transabdominal ultrasonography). Severity of AP was assessed using the updated Atlanta criteria (Banks et al., 2013) . Alcohol etiology was suspected and determined when a patient reported previous alcohol consumption (or alcohol consumption was otherwise evident) and other possible etiologies were excluded with imaging studies and laboratory tests. If exclusion of other etiologies was lacking and alcohol use was not verified, AP was categorized as 'not further specified'.
The number of documented BIs provided during hospitalization was analyzed from patient files. Provided BIs were recorded in electronic medical records. BIs were recommended to be provided according to hospital care pathway protocol following national and international guidelines and their previous versions (Connor et al., 2015;  Working group appointed by the Finnish Medical Society Duodecim and the Finnish Society of Addiction Medicine, 2015). They ideally consisted of short motivational talks (usually 5-20 min), including advice, feedback on personal risks, information and material on the harmful effects of drinking, information of alcohol support services and encouragement for the patients to set goals to reduce their alcohol consumption. Patients' own responsibility and autonomy to make decisions was emphasized. We ascertained whether BIs were provided by a doctor, nurse or social worker. Alcohol Use Disorders Identification Test (AUDIT) points (Saunders et al., 1993) were also studied if they had been registered. Patients' discharge papers were analyzed for any means of recommendations for substance abuse, counseling or follow-up visits.
A study questionnaire was sent to patients with a valid Finnish mail address. Patients were asked about BIs during initial hospitalization, their goals regarding alcohol consumption after hospital discharge, information received on AAP during initial hospitalization, help received on reducing substance abuse, follow-up visits and use of substance abuse treatment services. 
Statistical methods

Ethical aspects
This study was approved by the ethics committee of the University of Tampere (R13167). All patients approved participation by providing written informed consent.
RESULTS
First AAP during the study period was diagnosed in 92 patients. Of these, 18 were excluded (3 died during the initial hospitalization, 10 were transferred for treatment or aftercare to another hospital and 5 had surgical necrosectomy). Thus 74 patients who were treated for the whole time in the study hospitals and discharged from there were included in the final study population (Fig. 1 ). Of these patients 95% were male, and median age (range) at the initial hospitalization was 48 (20-70) years. More specific demographics of patients during initial hospitalization are described in Table 1 . Development of RAP and CP was studied in February 2016 (median (range) follow-up 4.2 (0.2-6.1 years)). RAP developed in 32% of patients (24/74). First RAP episode developed in a median (range) of 13.2 (2.0-52.3) months after the initial AAP and patients with RAP had a mean of 1.8 (±0.9, range: 1-4) recurrent attacks (50% had only one recurrence). CP was diagnosed in 9% (7/74) of the patients. All patients who developed CP had suffered at least one previous RAP episode compared to non-RAP patients (P < 0.001). Nine patients died during follow-up (12%).
Brief interventions
During the initial hospitalization a BI against heavy alcohol consumption given by doctor, nurse or social worker was documented in 72% of patients' patient files, and 34% of patients received BIs from two or more health care professionals. AUDIT points were documented in 37% of patients' patient files and abstinence was recommended in 37% of patients' discharge papers. Two patients (3%) were referred to a psychiatrist during the initial hospitalization. The number of BIs given by different health care professionals is shown in Table 2 .
There was no significant difference in BIs performed during the initial hospitalization for AAP in patients who did or did not later develop RAP (71 vs. 72%, P = 0.92, Table 2 ). Development of RAP in patients who received BIs during initial hospitalization compared to patients who did not receive BIs is presented in Fig. 2 . BIs were provided by doctors slightly more often to those AAP patients who later developed RAP compared to non-RAP patients (42 vs. 28%, P = 0.29, Table 2 ). Patients who later developed RAP after first AAP were more often referred to local affiliations for substance abuse counseling (50 vs. 30%, P = 0.094, Table 2 ).
During the first RAP hospitalization fewer patients received multiple BIs than during the initial hospitalization of these patients (8 vs. 42%, P = 0.039, Table 3 ). There was also a trend for fewer documented BIs given by doctors during the first RAP hospitalization than during the initial hospitalization of these patients (17 vs. 42%, P = 0.11, Table 3 ).
Study questionnaire
The initial study questionnaire letter was sent in May 2015 to 64 patients and 11 patients responded. A second questionnaire sent According to the revised Atlanta criteria (Banks et al., 2013) .
September 2015 to the 53 non-respondents yielded six more responses, and hence a total response rate of 27% (17 out of 64 patients). Among the responders 35% (6/17) developed RAP. Overall, 16 out of the 17 respondents had received BIs (12 from doctors, 12 from nurses and 1 from social workers) during the initial hospitalization and 12 patients felt they had received enough information on pancreatitis during their initial hospitalization. Half of the patients (9/17) reported having a goal for abstinence after initial AAP and the rest were aiming at drinking in moderation. Eleven reported that they had succeeded in their goal and four reported they had partly succeeded. Nine patients felt they had received enough help in reducing alcohol consumption while the rest did not. Six patients had used substance abuse services, and five of them had benefited from these. The AUDIT test was completed by 16 out of 17 responders and the median (range) AUDIT points were 15 (0-36). Patient-reported BIs or goals for reduction of alcohol consumption were not statistically associated with lower risk for RAP.
Predictors for RAP
Higher AUDIT points (P = 0.044; OR = 5.6 95% CI = 1.02-30.9 for ≥20 AUDIT points) and younger age (OR = 0.96, 95% CI = 0.92-1.00) were significantly associated with the development of RAP (Table 4) . ROC curve for AUDIT test to predict RAP had an AUC of 0.73. Sensitivity and specificity were 70.0 and 70.6%, respectively, at a cut-off level of 20 points (Fig. 3) .
Pseudocyst diagnosed after initial AAP was associated with RAP but was not a statistically significant risk factor (25 vs. 8%, P = 0.056). Smoking, duration of initial hospitalization and severity of the initial AAP were not predictors for RAP or CP (Table 4) .
DISCUSSION
BIs are reported to be effective in reducing alcohol consumption. We aimed to study the number of BIs given to AAP patients during hospitalization and if BIs prevent the development of RAP. During initial hospitalization for AAP, 72% of patients received a documented BI and only 37% of the patients' discharge papers included recommendations to reduce alcohol consumption. RAP developed in 32% of patients during follow-up and in-hospital BIs were not found to suffice in reducing disease recurrence.
The development of RAP in AAP patients can be reduced with repeated BIs (Nordback et al., 2009) . In two Cochrane meta-analyses, BIs have been demonstrated to be helpful in reducing alcohol consumption in heavy alcohol users, at least for a year (Kaner et al., 2007; McQueen et al., 2011) and BIs for trauma patients in the emergency department is cost-effective and reduces recurrent admissions (Gentilello et al., 2005) . According to a large meta-analysis, the results on the efficacy of BIs given in emergency departments, have yielded varying results but are generally favorable (Schmidt et al., 2016) . Extended length of BI does not seem to significantly improve the outcome (Kaner et al., 2007) . Multidisciplinary management can reduce alcohol addiction and the need for pain medication CP (Lang et al., 2012) .
In the present study our results concur with those of Beagon et al. (2015) , who studied BIs provided by hospitals' social workers and found that these were not sufficient to prevent RAP in followup. These findings also concur with those of a recent systematic review and meta-analysis where BIs of more than one session compared to a single intervention might be needed to reduce patients' alcohol consumption (Mdege et al., 2013) . Attitudes and number of BIs provided for AAP patients may not greatly differ between facilities, nations, or worldwide. Beagon et al. (2015) found that only 56% of AAP patients were referred to social workers for BI and 31% received documented BI, while hospital policy was to refer all AAP patients to social workers. In a study by Bertilsson et al. (2015) , only 20% of patients with AAP were offered counseling for heavy alcohol consumption during their initial hospitalization. Hospital personnel treating AAP patients may have different policies for intervening in patients' alcohol consumption. Some probably think that a serious illness alone suffices to scare the patient and stop drinking, and that it is not wise to admonish the patient too much. Some probably perceive that the somatic treatment involves such challenges that it is not the doctor's responsibility to address the alcohol problem. And of course there is a time constraint on medical specialists treating AAP patients as regards offering BIs.
During hospitalization for first RAP significantly fewer patients received multiple BIs compared to these patients' hospitalization for first AAP (42 vs. 8%, P = 0.039). This probably reflects hospital personnel's frustration regarding patients with continuous alcohol consumption even though they have suffered a serious illness. After continuous drinking problems causing hospital visits, these patients may become stigmatized as alcoholics and deemed 'lost causes'. Even though this may in part be true, there is a need to change this attitude and focus on setting up appropriate care pathways for these patients.
Previously young age, continuous alcohol dependency (Pelli et al., 2000 (Pelli et al., , 2008 , pseudocysts and smoking (Bertilsson et al., 2015; Ahmed Ali et al., 2016) have been associated with the development of RAP. Genetic predisposition probably also plays a role in progression (Whitcomb et al., 2012) . In our study young age was a significant risk factor for progression to RAP and higher AUDIT points were also associated with RAP. Pseudocysts CI, confidence interval; non-mild, moderately severe and severe acute alcoholic pancreatitis combined; OR, odds ratio. Fig. 3 . Box-plot diagram of distribution of patients' AUDIT points in patients with no recurrent attacks of alcoholic pancreatitis (n = 17) vs. patients with recurrent attacks (n = 10). Higher AUDIT points are associated with recurrence (P = 0.044). At a cut-off level of 20 points sensitivity and specificity were 70.0 and 70.6%, respectively (AUC = 0.73). were associated with developing RAP, probably by pressure-related effects on pancreas, but in this study was not found to be a statistically significant risk factor. We found that a cut-off level of 20 points on the AUDIT test had 70% specificity and 71% sensitivity for predicting RAP, thus favoring the use of AUDIT points in individualized discharge planning. This work was a retrospective descriptive follow-up study, which entails some limitations. BIs may be provided more frequently for patients with obvious drinking problems and alcohol dependency, and thus probably at higher risk for RAP. Also, since the number of BIs in the whole study population was studied from patient records (except for the study questionnaire), BIs by doctors (for only 32% of patients during the initial hospitalization) are probably underestimated. Nurses record most of their interaction with patients in the electronic medical records, likewise all important points doctors have discussed with them and patients during the ward rounds. The study questionnaires showed that 71% of the patients in this subgroup had received BIs from a doctor during the initial hospitalization. On the other hand, since abstinence was mentioned in only 37% of discharge papers, it seems that intervening in alcohol problems in AAP patients may often be neglected. Since this is a retrospective study the quality of BIs cannot be addressed. BI in this study mainly meant motivational talks focusing on behavioral modification. In our hospital district health care professionals treating AAP patients are not routinely trained to perform BIs (except for social workers) and the quality of BIs may thus be inconsistent.
The strength of this retrospective study is that the etiology of pancreatitis was well documented and evaluated from hospital patient files to obtain reliable results instead of relying solely on ICD-10 coding. We also chose to include only patients suffering their first attack. We had comprehensive follow-up data in the patients' medical records, thus the development of RAP and CP could be reliably assessed.
Prevention of RAP serves to decrease severe morbidity and reduce health care costs. Future studies should also investigate if AAP patients benefit from drug therapy along with counseling in the treatment of alcohol problems. Genetic testing will also afford new insights in future as to which patients are at the greatest risk of developing RAP.
Treating patients with substance abuse problems can be challenging and frustrating, and patients may exhibit poor compliance with treatment, although patients hospitalized due to alcohol-associated diseases are usually motivated to reduce drinking (Lau et al., 2010) . Many AAP patients continue to consume alcohol and progression to RAP is common. Nevertheless, a serious illness like AAP can serve as a leverage to recognize harmful alcohol consumption and change direction in these patients, as previously studied (Lappalainen-Lehto et al., 2013) . In order to prevent development of RAP, more attention should be paid to organizing efficacious post-discharge follow-up treatment for alcohol problems in patients with AAP. We developed a care pathway protocol for AAP patients in our hospital district in 2010. This includes BIs, AUDIT test, in-hospital social worker visits and follow-up visits together with laboratory tests in primary health care (3, 6, 12 months and annually thereafter). In this study we discovered that this was not sufficiently utilized, and none of the patients were recommended for primary health care physician visits.
Guidelines for the treatment of AAP should include recommendation for AUDIT test in all patients and emphasize the importance of abstinence and repeated BIs, especially in patients with scores indicating to heavy alcohol consumption and in young patients. Patients' discharge papers should always include recommendations for abstinence and ways to seek substance abuse treatment or visit a primary care physician. Follow-up visits to primary health care after discharge would probably yield good results and cost-effectiveness as described before (O'Donnell et al., 2014) . If possible, appointments should be prearranged. General practitioners should be made aware of the importance of BIs in AAP patients. Since smoking is a risk factor for RAP and CP (Yadav et al., 2009 (Yadav et al., , 2012 Sadr-Azodi et al., 2012) , cessation of smoking should also be encouraged.
In conclusion, only 72% of the patients received a documented BI during the initial hospitalization of AAP. The in-hospital BI as such did not prevent the development of RAP. Young patients especially, with AUDIT points of 20 or over, are at high risk for developing RAP and should be included in a more intense follow-up treatment program with repeated BIs, which has earlier been shown to protect against RAP (Nordback et al., 2009) .
